Results
The first type, identified as b7 (nomenclature of West, 1976; Linberg et al., 1996) , had axon terminals that ramified near the top (distal border) of the IPL. b7 cells had Three Morphological Types of OFF Bipolar Cells The IPL can be divided into two sublaminae, with the small round somata and dendrites that made club-like contacts with cones. The second type, identified as b2, axons of OFF bipolar cells terminating in the outer half and the axons of ON bipolar cells terminating in the had axon terminals that ramified below those of the b7 cell. b2 cells had lobular terminals, bushy contacts with inner half (Famiglietti and Kolb, 1976) . When several neighboring bipolar cells were injected with different cones, and a large goblet-shaped soma. b2 cells were also selectively labeled by an antibody to calbindin. The fluorescent dyes (Figure 1) , it was easy to identify three morphological types whose axons terminated in characthird type, identified as b3, was typically bistratified within sublamina a. The top arbor ramified between the teristic layers in the outer half of the IPL (sublamina a). (Mills, 1999) . A small shoulder present in some synaptic responses is caused by current that flows through gap junction channels into neighboring cones (junctional conductance in two well-coupled cone pairs was, on average, 537 pS), which apparently contact the recorded bipolar cell. (B) The amplitude of the synaptic response at its peak is plotted against time. Drug was applied during the interval denoted by the horizontal bar. The recovery after SYM 2081 application was fitted with an exponential curve (b3, ϭ 62 s; b7, ϭ 2.5 s). Results from six different pairs.
terminals of the b7 and b2 cells, while the lower ramified was applied to a cone, and the synaptic response in a bipolar cell was measured during exposure to either the beneath the terminals of the b2 cells. Occasionally, the upper arborization was reduced or absent, but synaptic AMPA receptor-selective antagonist GYKI 52466 (Paternain Table 1 ). The synaptic responses of b3 and b7 cells were thus mediated largely by kainate receptors. recognized in confocal images, the OFF bipolar cell types could be identified during whole-cell recording
In contrast, the synaptic responses of b2 cells were suppressed by GYKI 52466 but unaffected by SYM 2081 after a fluorescent dye diffused into a cell from the patch pipette (DeVries and Schwartz, 1999). applying a pulse of dark. A train of depolarizing pulses This simple prediction was readily observed when a different signal from a cone. The differences in signaling apparently result from differences in the rate at which 2.5 Hz square voltage wave was applied to a cone (Figure 7) . The b3 cell, with kainate receptors, generated a receptors recover from desensitization. The detailed behavior of the cone to OFF bipolar cell synapse is governed by an interaction between vesicle response of this cell was Ϫ3.5 pA (Figure 7, inset) , or 8.4% of the current peak in traces 2-4. The AMPA recepturnover in the cone and postsynaptic receptor kinetics. tors on a postsynaptic b2 cell generated a large initial Recovery at the b2 cell synapse occurs with a ϭ 105 ms response, but subsequent responses were also suband is thus not limited by the recovery of postsynaptic stantial (peak reduced by 50%; sustained current ϭ AMPA receptors ( ϭ 18 ms). Rather, the 105 ms time 2.8% of the peak in traces 2-4). Similar results were constant probably corresponds to the time course for obtained in a total of six pairs (peak b2 cell responses refilling of an ultrafast release pool of cone vesicles reduced by 44% Ϯ 13%). Thus, the differences in b2 (Mennerick and Matthews, 1996) . Indeed, a similar rate and b3 cell synapse recovery shown in Figures 5 and 6 of recovery has been measured using Cohen, E., and Sterling, P. 
